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The Cavitron Ultrasonic Surgical Aspirator (CUSA) may be used to remove mucosa of organs of the
gastro-intestinal tract. A histological analysis was performed on gallbladders treated with a
CUSA-mucosectomy to assess the extent and degree of mucosectomy and to evaluate parietal damage.
The histological studies performed on three specimens of chronic cholecystitis revealed a complete
mucosectomy except in areas where Rokitansky-Aschof sinuses were present. There was no evidence of
parietal damage. The CUSA may be used to remove the mucosa of gallbladders without injury to other
layers, and may have a potential application in procedures such as mucosal cholecystectomy.
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INTRODUCTION
Recently, different modalities have emerged in the treatment for benign gallblad-
der disease. Extracorporal shockwave lithotripsy can fragment cholelithiasis in
selected patients and leaves a diseased gallbladder in place. Laparoscopic cholecys-
tectomy has emerged as less traumatic than conventional cholecystectomy but
should be performed in selected patients1, requires a high degree of certain
technical skills and has potentially disastrous complications2. Also, chemical
cholecystectomy has been performed by laparoscopy. Recurrence is usual after
removal of gallstones,
4 whatever the method, when the gallbladder is left in place.
Bile composition and/or abnormal mucosa of the gallbladder are responsible for
cholelithiasis. Removal of gallbladder mucosa could be therapeutic if the mucosa
does not regenerate and if the cystic duct lumen is occluded. It is conceivable that a
procedure could be designed to remove the mucosa of the gallbladder from the
fundus by aspirating the lumen with subsequent scarring formation and obliteration
of the lumen. This could be as therapeutic as complete removal of the gallbladder,
without an increased risk of bile duct injury and vascular injury. Also, in cases
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where only a partial cholecystectomy is possible, the remnant tissue could have the
mucosa removed. The Cavitron Ultrasonic Surgical Aspirator (CUSA) is a device
which can easily aspirate and separate tissues like mucosa of the bowel5. We
therefore performed an initial study on the tissues of gallbladders which were
treated with the CUSA to assess mucosal integrity and to assess further damage on
submucosal layers.
PATIENTS AND METHODS
Three patients who underwent cholecystectomy for cholelithiasis and chronic
cholecystitis had a portion of their gallbladder (1.5 <X> 3 cm) excised after the
cholecystectomy. The specimen was transported in normal saline under sterile
condition to the laboratory. Using the CUSA at maximal settings, the mucosa of
half of the specimen was dissected/aspirated within 30 seconds, while the other half
was used as control. The CUSA is a sterile probe connected to a power source that
causes vibration along the longitudinal axis at an ultrasonic frequency of 23,000Hz.
The vibrating tip is a hollow core of titanium connected to a suction apparatus.
Saline is used to cool the tip which has a length of 6.4 cm and a diameter of 0.2 cm.
After completion of the mucosectomy, the tissues were fixed in 10% formalin and
processed in the standard fashion. The CUSA treated tissues and the control tissues
were embedded separately in parafin. The sections were cut to a thickness of 3 mm
and stained with hematoxylin and eosin. All histological sections were reviewed by
a pathologist (R.B.).
Results
Control sections showed intact epithelium and histopathological changes compat-
ible with chronic cholecystitis in all three cases studied (Figure 1). The CUSA
treated tissues showed an almost complete to complete loss of the glandular
epithelium (Figure 2). In all three cases, residual glandular epithelium was focally
present in the Rokitansky-Aschoff sinuses or diverticula (Figure 2). The parietal
layers below the mucosa were not altered by the CUSA.
Comments
The CUSA has multiple applications in surgery. The ultrasonic dissector allows a
careful, and meticulous dissection of the liver parenchyma without damage of small
vessels and bile ducts. It is specially useful for segmental and nonanatomical liver
resection6. The CUSA is also used for subtotal removal of brain tumors7, for
cytoreduction in extensive ovarian cancer8, to isolate and skeletonized vessels,9’1
and has been used to clear the facial nerve from adjacent tissue11. However, CUSA
use can also result in tissue damages to nearby structures. Temporary disruption of
the perineurium of facial nerves before regeneration was evident in an animal
model
11 and has resulted in nerve palsies in humans2’3.
Hodgson et al. were the first to demonstrate the feasability of ultrasonic
mucosectomy of the gastrointestinal tract. Mucosal proctectomy of the rectum has
been successfully performed in five dogs, followed by endorectal pull-through of
the ileum. The follow up studies revealed that the ileo-anal anastomosis had healedMUCOSECTOMY OF THE GALLBLADDER 171
Figure 1 Gallbladder histology. Normal mucosa before ultrasonic mucosectomy.
Figure 2 Gallbladder histology. Absence of mucosa after ultrasonic aspiration.172 M. GAGNER ET AL.
perfectly without evidence of stricture formation14. Histological analysis revealed
that not only the mucosa but also the muscularis mucosa were destroyed. Some
portions of the submucosa also showed signs of damages as evidenced by hemorr-
hage, edema and partial necrosis. Histological studies performed two months later
revealed no mucosa, a thinner and fibrous submucosa and an intact muscularis
propria.
Removal of glandular epithelium was almost complete in the three cases studied,
and isolated islands of glandular epithelium remained only in Rokitansky-Aschoff
sinuses. It seems possible that these residual islands of epithelium would not have
persisted in normally distended gallbladders, since it is well known that folds
disappear when the gallbladder is distended. It is possible that in removed
fragments of gallbladder wall the contraction of the smooth muscle fibers present in
fibromuscular layer could have produced infolding of the mucosa. Mucosal infold-
ing might have prevented the total removal of epithelium in the sinuses. The cells
aspirated by the CUSA can be viable. Aspirated Lewis lung carcinoma cells from
female mice grew in vitro and in vivo15. Therefore spillage of viable cells in the
peritoneal cavity is a potential problem.
Partial cholecystectomy can be performed in high-risk patients or when the
inflammatory process has distorted the anatomy to a point where a formal
cholecystectomy would be risky16. The cauterization of the mucosa left behind after
the partial cholecystectomy is thought to prevent the occurrence of infection and
gallbladder carcinoma16. It is uncommon to encounter such complications following
partial cholecystectomy. CUSA mycosectomy thus appears to have potential
therapeutic applications in selected cases.
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